A retrospective study of 75 patients treated surgically for ruptured middle cerebral artery (MCA) aneurysm within 48 hours evaluated clinical grade at admission, secondary development and manage ment of cerebral swelling associated with space-occupying hematoma, cerebral infarction caused by vasospasm, development of hydrocephalus, and clinical outcome. Clinical grade at admission was sig nificantly better in patients without than in those with hematoma (p &lt; 0.01). Twenty-seven patients with sylvian hematoma caused by ruptured MCA aneurysm often developed ipsilateral cerebral swell ing in the early period after subarachnoid hemorrhage. Seventeen of these patients developed serious cerebral swelling and received barbiturate therapy. Nine of these 17 patients had good outcome, but six patients died of cerebral swelling. The incidence of hydrocephalus was significantly higher in patients with than in those without hematoma (p &lt; 0.01). The incidence of infarction was more pronounced in patients with sylvian hematoma. Clinical outcome was significantly better in patients without than in those with sylvian hematoma (p &lt; 0.01). Development of cerebral swelling in patients with sylvian hematoma due to ruptured MCA aneurysm has a significant effect on outcome , and improvements in management are required.
Introduction
Intracerebral hemorrhage is a less frequent manifestation of aneurysmal rupture than subarachnoid hemorrhage (SAH), and indicates a poor prognosis after aneurysmal rupture, as the mor tality ranges between 33% and 58%.1 s,a,s,ls,i8,zz-z4) Hematoma with a mass effect causes the develop ment of vasogenic edema, which also negatively in fluences the clinical outcome. Vasogenic edema, sub sequent to blood-brain barrier (BBB) disruption, is the most common form of cerebral edema, and is as sociated with many clinical problems including brain tumors, hemorrhage, and infarction.',',") The secondary development of cerebral edema (swelling) in patients with ruptured aneurysm is apparently a clinical problem, but the significance has not been AQQPQQPr1
We describe our experience in the management of cerebral swelling in patients with sylvian hematoma caused by ruptured middle cerebral artery (MCA) aneurysm, and evaluate the development of cerebral infarction caused by vasospasm, hydrocephalus , and the clinical outcome.
Subjects and Methods
This study included 75 of the 92 patients with rup tured MCA aneurysm admitted to the Department of Neurosurgery of Prefectural Gifu Hospital between January 1, 1986 and March 31, 1997. All patients were treated by aneurysmal clipping within 48 hours after the onset of SAH. Seventeen patients were excluded, eight who were not treated surgical ly because of rapid deterioration caused by rebleed ing or moribund condition, and nine who were treat ed by delayed surgery. These were 21 males and 54 females, aged 27-84 years (mean 56 years). Clinical status was graded at admission according to the Hunt and Kosnik scale.") All patients were treated using a unilateral pterional approach. After obliteration of the aneurysm, Liliequist's membrane was opened, and a cisternal drain") was inserted between the optic nerve and the internal carotid artery into the inter peduncular cistern. The closed drain was connected to the drainage circuit, which was located about 5 to 10 cm higher than the forehead. Patients with syl vian hematoma (significantly thick sylvian SAH, more than 5 ml) with or without extension into the brain were classified as the SH group, those with in traparenchymal hematoma other than sylvian hema toma were classified as the ICH group, and those without hematoma were classified as the NH group.
Acute (Table 1) found that the NH group had 43 patients in good clinical condition (grades 1-3) and three patients in poor clinical condi tion (grade 4). The SH group contained 14 patients in good clinical condition and 13 patients in poor clinical condition. The two patients in the ICH group were in poor condition. The difference in clin ical grade between the patients with (the SH and ICH groups) and without (the NH group) hematoma was significant (p < 0.01). Table  2 . Patients with sylvian hematoma often developed ip silateral cerebral swelling seen on CT scans on days 1 to 7 (average day 4) after SAH (day 0). Moderate or severe cerebral swelling was seen on days 1 to 6 (average day 3). Greater volume of sylvian hemato ma was associated with increased development and severity of cerebral swelling (p < 0.05). Only two of eight patients with sylvian hematoma of less than 10 ml developed moderate or severe cerebral swelling. In contrast, 15 of 19 patients with sylvian hematoma of more than 10 ml developed moderate or severe cerebral swelling. Cortical or subcortical infarction due to vasospasm was seen on CT scans in eight of 46 patients in the NH group, and eight of 24 patients in the SH group, excluding patients who died in the ear ly period after surgery. The incidence of cerebral in farction was greater in the SH group, but the differ ence was not significant (p = 0.23). Neither patient in the TCH groun developed infarction.
V.
Hydrocephalus after SAH
Normal pressure hydrocephalus in patients who survived more than 1 month after SAH occurred in seven of 45 patients in the NH group, and in 10 of 18 patients in the SH group. Both patients in the ICH group developed hydrocephalus. The difference in the development of hydrocephalus between the patients with (the SH and ICH groups) and without (the NH group) hematoma was significant (p < 0.01).
VI.
Overall outcome Forty-one of 46 patients in the NH group and 14 of 27 patients in the SH group had good outcomes. Ten patients in the SH group died. The difference in out come between the NH and SH groups was sig nificant (p < 0.01). Three patients died of complica tions such as hepatic failure and pneumonia. Both patients in the ICH group developed cerebral swell ing and responded to barbiturate therapy, but one patient died of acute hepatitis (Table 3) . A 64-year-old male suffered sudden onset of severe headache followed by loss of consciousness, and was transferred to our clinic. On admission, he was somnolent with Hunt and Kosnik11 grade 3. CT re vealed SAH associated with left sylvian hematoma (15 ml) (Fig. 1A) . Angiography revealed a ruptured aneurysm of the left MCA. Early surgery was per formed and postoperatively he became alert. Postoperative CT showed reduced brain bulk and no cerebral swelling (Fig. 1B) . However, he suffered in sidious onset of unconsciousness with anisocoria and right hemiplegia showing decerebration on day 3. CT revealed critical development of left cerebral swelling (Fig. 1C) . Barbiturates were administered for 9 days. On day 35, a ventriculoperitoneal shunt was placed to treat hydrocephalus.
He gradually became alert. CT showed resolution without sequela (Fig. 1D) . He was discharged with no neurological deficit 2 months after admission. 
